Pulmonary complications in patients undergoing coronary artery bypass grafting at a hospital in Maceio, Brazil [I] Complicações pulmonares em pacientes submetidos à cirurgia de revascularização do miocárdio em um hospital de Maceió [A] Ana Carolina do Nascimento Calles [a] , Jéssyca Abstract Introduction: Despite technological advances aimed at reducing complications and hospital stay, pulmonary complications in the postoperative period of CABG surgery remain one of the most important causes of morbidity. These may be related to the patient's quality of life, the use of cardiopulmonary bypass, as well as a decline in postoperative respiratory muscle strength, contributing to the emergence of restrictive respiratory disorders. Objective: Assess pulmonary complications in patients undergoing coronary artery bypass graft surgery and identify their association with risk factors. Methods: A retrospective study with non-probability convenience sampling of 168 patients at the Hospital do Coração of Alagoas, undergoing CABG between January 2009 and October 2013. Results: The 168 patients undergoing CABG had a mean age of 60.08 ± 10.03 years, 24.4% women and 75.6% men. Among the cardiovascular risk factors were: Hypertension (89.9%); Heredity for cardiovascular disease (54.8%); Diabetes Mellitus (45.2%); Dyslipidemia (41.1%); Smoking (32.1%); and Stroke (1.2%). Pulmonary complications after surgery include pleural effusion (17.9%); atelectasis (5.4%); pneumothorax, pulmonary embolism, and acute respiratory *ACNC: MS, failure (1.2%); and bronchopneumonia (0.6%). Female patients and those aged 70 years or older experienced more pulmonary complications after surgery. Conclusion: Women and patients older than 70 years had the most severe postoperative pulmonary complications, the most common being pleural effusion and atelectasis.
Introduction
Cardiovascular diseases are the major cause of mortality, accounting for approximately 25% of deaths in developed countries, while in Brazil, atherosclerosis is responsible for around 40% (1) . One way to improve the quality of life of patients affected by atherosclerosis is coronary artery bypass grafting (CABG). In the United States approximately 450.000 of these surgeries are performed every year, with mortality of around 8% (1) .
Patients submitted to cardiac surgery undergo a series of preoperative exams and tests, in order to guarantee intraoperative stability and good postoperative evolution. The procedure results in signi icant mortality and complications are related to the preoperative situation and extracorporeal circulation (ECC) used during the operation, requiring patients submitted to these procedures to be well prepared hemodynamically and psychologically for the postoperative period (2) .
The saphenous vein is the most common material used to construct this new graft. The left internal mammary artery is also used because it is more resistant to atherosclerotic deposition than the coronary arteries themselves. The purpose of both grafts is to provide the blood supply necessary for contractile function. Coronary artery bypass graft surgery commences with a sternotomy, where the sternum (breastbone) is cut and separated with an appropriate device. After the sternum is opened and the soft tissues are separated, an incision is made in the pericardium, the membrane that surrounds the heart (3).
A number of researchers have shown the advantages of CABG without extracorporeal circulation (ECC) in relation to the procedure with ECC, primarily the lower postoperative mortality rates. This is because in surgeries without ECC there are fewer neurological disorders, respiratory complications, arrhythmias, deep sternal infections and low cardiac output syndromes, in addition to shorter orotracheal intubation times, better renal protection, less postoperative bleeding and fewer blood transfusions (4, 5) .
General anesthesia, surgical incision, extracorporeal circulation (ECC), ischemia time, degree of surgical manipulation, and number of pleural drains may predispose patients to changes in pulmonary function. After surgery, there is a decline in residual volume (RV), total lung capacity (TLC), vital capacity (VC) and residual functional capacity (RFC), prompting the formation of atelectasis from the lack of pulmonary insuf lation, with changes in the ventilation-perfusion ratio (V/Q), and partial pressure of carbon dioxide (PaCO 2 ) in arterial blood (6) .
As a result of sternotomy, signi icant alterations in pulmonary function due to chest wall instability lead to changes in ventilator mechanics and inef icient cough. The use of CEC and the absence of pulmonary ventilation during this period are also determining factors in the development of pulmonary complications after cardiac surgery, likely due to alterations in the mechanical properties of the respiratory system caused by changes in complacency and pulmonary resistance (7, 8, 9) .
In the event of compromised postoperative pulmonary function due to the aforementioned factors that predispose patients to develop respiratory complications, physical therapy plays an important pre and postoperative role in the treatment of patients submitted to cardiac surgery, aimed at creating more effective preventive strategies to reduce these complications (7) .
The most common pulmonary complications are atelectasis and pleural effusion, which can occur in 20 to 70% of patients, as well as pneumonia, whose frequency varies with the residence time of the orotracheal tube, bronchospasm and lobar consolidation, present in 40% of patients, pulmonary edema, pleural effusion, pneumothorax and diaphragmatic dysfunction (4, 6) .
Therefore, our primary objective is to assess these complications, frequently present in patients submitted to coronary artery bypass graft surgery, and identify their association with the risk factors.
Methods
This is a retrospective, descriptive, observational study with non-probability convenience sampling, conducted at the Hospital do Coração de Alagoas (HCOR-AL), between January 2009 and October 2013. The study was approved by the Research Ethics Committee of Tiradentes University, under protocol 453.963. Data were collected from the medical charts of patients submitted to CABG at Hospital do Coração de Alagoas (HCOR). The charts were analyzed by researchers at HCOR, using a questionnaire created for the present study and containing the following variables: sex, age and cardiovascular risk factors including dyslipidemia (DLP), smoking, systemic blood pressure (SBP), diabetes mellitus (DM); transoperative complications, and pulmonary complications after CABG such as atelectasis, acute pulmonary edema (APE), pleural effusion, bronchopneumonia, pneumothorax and acute respiratory failure (ARF).
Given that this is a strictly observational study, data obtained from the patients' medical charts were analyzed. There was no diagnostic, therapeutic or any other type of intervention. All the data obtained in this study were kept con idential to ensure patient privacy.
The variables of the questionnaire were processed and stored in an Excel ® 2010 spreadsheet. Analysis was conducted by descriptive statistics (expressed in percentages, mean and standard deviation) and analytical statistics using Fisher's Exact test and the chisquared test, with a signi icant difference for p < 0.05.
Inclusion criteria
Patients submitted to coronary artery bypass surgery at Hospital do Coração de Alagoas, between January 2009 and October 2013.
Exclusion criteria
Patients submitted to any other surgery other than CABG and those requiring reoperation.
Results
A total of 168 patients were studied, 24.4% (41) women and 75.6% (127) men. Mean age was 60.8 ± 10.3 years.
The following cardiovascular risk factors were exhibited by the patients: SBP (89.9%), heredity for cardiovascular disease (54.8%), DM (45.2%), Dyslipidemia (41.1%), Smoking (32.1%) and Stroke (1.2%).
Complications observed after CABG were: other non-pulmonary complications such as prolonged CEC, hemodynamic instability such as arrhythmias and acute myocardial infarction (AMI), thrombotic events, hemorrhages, postoperative infections, cardiorespiratory complications. Of the 114 patients between 50 and 70 years of age, 69.3% displayed other complications, and of the 24 patients aged between 30 and 50 years, 50.0% had other complications, as shown in Figure 3 .
Note: research data.
Figure 3 -Percent distribution of the correlation between complications and age range
When complications are correlated with cardiovascular risk factors, there was a signi icant difference only between atelectasis and heredity (p < 0.05). Of the 92 patients with this risk factor, 8.7% exhibited atelectasis, while only 1.3% of the 76 who did not have this risk factor displayed atelectasis. For the remaining complications, there was no signi icant difference (p > 0.05), as depicted in Figure 4 . arrest (CPA), acute kidney failure, stroke (69.6%), pleural infusion (17.9%), atelectasis (5.4%), pneumothorax (1.2%), pulmonary edema (1.2%), acute respiratory failure (1.2%), and bronchopneumonia (0.6%), as illustrated in Figure 1 . In the correlation between complications and age range, it was only possible to apply the chi-squared test for pleural effusion and other complications, due to the low number of cases for some complications. Pleural effusion showed no signi icant difference with respect to age range (p > 0.05). There was a signi icant difference for other complications (p < 0.05). Of the 30 patients 70 years of age or older, 86.7% exhibited other emergence of postoperative alterations are age, sex, and preexisting pathologies (19, 20) .
SBP is a well-established risk factor for cardiovascular disease and congestive heart failure. Coronary heart disease occurs more commonly in diabetics than in the general population, affecting more than 55% of patients, making it the greatest risk factor for cardiovascular disease (21) .
According to a number of studies, smoking also plays an important role in the development of coronary artery disease. However, this influence depends on sex, that is, this factor has a clear impact on men (22) .
In our result, the most frequent postoperative pulmonary complications were pleural effusion and atelectasis, confirming another study that showed pleural effusion frequency of 84% and atelectasis of 65% (8) . The frequency of pulmonary complications is high after CAGB, reaching 40%, contributing to patient morbidity and mortality, increased hospitalization times and a rise in hospital costs (23, 24) .
The use of drains and their location, especially in the pleural region, may be related to pleural lesions during removal of the internal mammary artery during surgery. Thus, drain use may be associated with the decline in pulmonary function, by increasing respiratory work through alterations in gas exchanges and pulmonary mechanics, and decreasing pulmonary volumes, thereby predisposing patients to secretion accumulation and possible airflow obstruction, resulting in the emergence of atelectasis (25, 26) .
Thus, in addition to technological advances, better clinical observation is needed to detect possible cardiovascular risk factors, in order to reduce postoperative complications and hospitalization time, increasingly improving the condition of postoperative patients.
Conclusion
The present study showed a prominence of male patients submitted to CAGB. However, female patients at advanced ages exhibited higher rates of pulmonary complications, the most common being pleural effusion and atelectasis, while the most prevalent cardiovascular risk factor was SBP.
Discussion
In CAGB, irrespective of the technique used, there is a decline in pulmonary function in the early postoperative period. Evidence demonstrates that pulmonary complications occur in 20 to 65% of patients submitted to this procedure (10) .
Regardless of other factors, general anesthesia, added to surgery, is responsible for altering postoperative pulmonary function, given that the former promotes depression in the respiratory centers, that is, the longer the sedation time, the greater the risk of pulmonary compromise (11) .
In our study there was a significant difference between the sexes, corroborating other studies showing that 70.7% of patients were men and 29.3% women (11); Blattner et al. (4) found 60% men and 40% women.
Recent research showed that women have higher CAGB-related mortality rates than men. The increased risk for complications and mortality in cardiac surgery in women is attributed to the following factors: smaller body surface, smaller arterial diameter, and a decline in estrogen with age (12) .
With respect to age, we found a similar mean to that reported in other studies, namely 62.50 ± 9.52 years (11) and 60.10 ± 5.56 years (10) .
The present study, in line with other investigations (13, 14, 15, 16) , shows that postoperative morbidity is significantly higher in patients aged 70 years or older. In our sample, patients in this age group that underwent CAGB had more pulmonary complications in postoperative hospitalization compared to younger individuals.
In this respect, age is one of the factors to consider for both complications and mortality, primarily when associated with the use of invasive mechanical ventilation (IMV), reaching 92% in individuals older than 75 years. The daily ICU costs for these patients are seven-fold higher than for individuals under 65 years of age (17, 18) .
This study also demonstrated that these complications are closely related to preoperative risk factors such as SBP, Heredity for cardiovascular disease, DM, Dyslipidemia, and Smoking, corroborating another investigation that showed an 88.3% prevalence of SBP, history of dyslipidemia (66.4%), DM (32.9%) and smoking (56.6%) in patients submitted to CAGB (13) . The main risk factors for the
